ACUTE GANGRENOUS APPENDICITIS IN TYPHOID 
FEVER SIMULATING PERFORATION.! 

BY JOHN H. JOPSON, M.D., 

OF PHILADELPHIA, 

Surgeon to the Presbyterian and Children's Hospitals. 

Carrie C., aged twelve years, was admitted to the Medical 
Wards of the Presbyterian Hospital on March 6, 1905, under the 
care of Drs. Musser and Talley. Her history was as follows: 

Family history negative. Previous medical history included a 
severe attack of diphtheria seven years ago. For two years she 
has suffered with attacks of what were called “ indigestion,” which 
were accompanied by vomiting and severe abdominal pain lasting 
for from several days to a week, and of increasing severity. In 
view of her subsequent history, their relation is of importance. 
About the middle of January she was observed to be very languid, 
had no appetite, and complained of pain in the head and back, 
sometimes also in the abdomen. She developed a cough, and the 
sputum was said to have been blood-tinged. For several days 
before admission she had been quite ill. 

On admission her face was rather pale; tongue clean; lungs 
negative; heart, first sound not entirely clear, valvular sounds 
sharp; spleen palpable; a few rose spots on abdomen; abdomen 
soft, flat, and not tender. Temperature, 102° F.; respiration, 36; 
pulse, 112. Urine negative and normal. 

For the next few days the temperature ranged from ioo J / 6 ° 
to 103%° F., with marked daily remissions. The diazo and Widal 
examinations were positive. The treatment consisted of liquid 
diet, sponges, and hot mustard foot-baths for the control of fever. 
Whiskey, 8 i q. d., was added on the 9th of March. So far the 
case had pursued the course of an ordinary typhoid of moderate 
severity. Abdominal symptoms of severity had been absent. 
There was no diarrhoea. 

On the 9th of March the temperature reached I04V 6 ° F. at 
11 p.m., and then began to drop after a sponge. At 5 p.m. of the 

1 Read before the Philadelphia Academy of Surgery, May 1, 1903. 
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10th it was 103 0 F. Another sponge was given, bringing it down 
to 101 4 / 5 ° F.; and at 8 a.m. it was ioo 3 / 6 ° F., an assisted drop of 
4 ‘A degrees in nine hours. In the meantime, however, at 6.30 
a.m., she was suddenly seized by violent pain in the right side of 
the abdomen, extending from ribs to pelvis, and had a slight chill. 
The pain, which was paroxysmal, continued for about two hours, 
when she vomited, and had a bowel movement, after which she 
was more comfortable. The abdomen was not distended but 
slightly rigid, more so on the right than on the left side, and 
there was a point of marked tenderness in the right iliac fossa. 

When seen at noon she was quiet, not complaining of spon¬ 
taneous pain, tender over the abdomen on both sides, espe¬ 
cially the right, with a rigidity also generalized, but most pro¬ 
nounced in the lower right quadrant, and increasing its area from 
hour to hour upward towards the costal region. At 11 a.m. the 
temperature was still as low as ioi° F.; respirations, 48; pulse, 
156, but of fair volume and strength. The facial expression was 
good. A leucocyte count made on the 8th, two days previous, 
showed 3600. Four hours after the onset of the pain, the count 
was 10,800. A diagnosis of perforation of the intestine was made 
from what seemed fairly typical symptoms. The sudden onset of 
pain, the vomiting, the increasing abdominal tenderness and rigid¬ 
ity, with a rising leucocyte count, and rapid pulse seemed to war¬ 
rant such diagnosis. The drop in temperature was not as rapid or 
as extensive as is often seen in perforation. Vomiting had ceased, 
and pain was not complained of except on examination. Peri¬ 
tonitis, however, was evidently spreading. 

The patient was operated upon eight hours after onset of 
pain. Ether anaesthesia. Lateral incision, outer border of right 
rectus. Much free cloudy fluid in peritoneal cavity. The ileum 
was hooked out and rapidly gone over upward and back again for 
perforation, but none was found. Mesenteric glands much en¬ 
larged. The appendix was then brought into view, seen to be 
gangrenous in its distal portion, removed, and found to be per¬ 
forated and containing a concretion. Free abdominal washing 
with salt solution brought much cloudy fluid from the pelvis. 
Tubular and gauze drainage was inserted in pelvis and loin space. 
The time of operation was twenty-five minutes, some time being 
lost in examining the ileum, and more consumed in careful wash¬ 
ing. 
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At the conclusion of the operation the pulse was 180, but the 
patient soon reacted under free stimulation and hypodennoclysis. 
The temperature continued to decline until 4 a.m. of the following 
day, when it touched 98° F. Thereafter the surgical condition 
gave little anxiety. The wound did well, draining freely at first, 
later granulating slowly. Abdominal symptoms quickly amelior¬ 
ated. The patient’s general condition improved rapidly at first, 
and then continued typical of a typhoid infection. The tempera¬ 
ture rose again and was i02 a / 6 ° F. on the evening of the second 
day after operation, and then ranged between 99 0 and 102° F. 
The pulse continued good under free stimulation. On the 18th 
the temperature touched 98 3 / 5 ° F., and then declined to normal 
more rapidly. Fourteen days after operation it became and re¬ 
mained normal. 

The appendix when examined was found to be much in¬ 
flamed, gangrenous for about two-fifths of its length in the distal 
portion; the mucous membrane inflamed throughout, and with a 
large concretion incarcerated in the gangrenous tip. At this point 
there was a small perforation. No typhoid ulcers of mucous 
membrane. Cultures gave abundant staphylococci. 

The influence of typhoid fever on the appendix, and the 
occurrence of inflammations of that organ during and after 
typhoid fever, have attracted considerable attention, especially 
during the last few years, and it seems to be well recognized 
that the appendix often shares with the intestine in the patho¬ 
logical lesions, although in a varying degree. Among the 
pathological lesions noted are swelling and rigidity of the 
organ, congestion, peritoneal exudate of fibrinous character, 
infiltration with cells typical of the typhoid process, various le¬ 
sions of the mucous membrane of an inflammatory or ulcerative 
nature, from simple swelling to superficial, deep, and perforat¬ 
ing ulcerations, and complete necrosis. In addition to those 
cases of “typhoid appendicitis” in which such typhoid lesions 
are present, and in which the symptoms depend upon them 
alone, there seem to'be one or more varieties of appendicitis 
which occur in the course of typhoid fever, in which the path¬ 
ological process is practically identical with that observed in 
appendicitis occurring in the otherwise healthy individual. 
Kelly and Hurdon, in their book on the “Vermiform Ap- 
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pendix and its Diseases,” have entered rather thoroughly into 
a study of the subject, and have attempted to classify the cases 
pathologically and clinically. In their pathological classifica¬ 
tion they make the following three types: 

1. Those in which the appendix participates in the typhoid 
lesions. 

2. Those in which a secondary infection with pyogenic 
organisms is engrafted upon the typhoid infection. 

3. Those in which a simple appendicitis develops, the ap¬ 
pendix not being involved in the typhoid infection, but in 
which it is probable that the attack is often precipitated by the 
congestion which accompanies it, without necessitating any 
specific typhoid lesions. 

As to the frequency of these lesions, they add that the 
appendix is involved in one-third of all cases of typhoid fever, 
and that of the perforative cases there is a perforation in the 
appendix in 5 per cent. (Some statistics give a little higher, 
others a lower percentage than this.) They believe that the 
second class, viz., that due to typhoid lesions, associated with 
a secondary infection, furnishes a large proportion of the 
cases of acute perforative appendicitis occurring in typhoid 
fever. As to the third type, they cannot estimate its fre¬ 
quency, but point out the deleterious influence which the hyper- 
semia attending the disease might be expected to exert upon 
a kinked, stenosed, chronically inflamed organ, perhaps con¬ 
taining a concretion. 

The clinical classification which Kelly and Hurdon make 
differs a little from the pathological classification. It is as 
follows: 

First group. Accidentally associated appendicitis, or a 
rousing into activity of a latent or chronic inflammation by 
typhoid fever. 

Second group. Appendicitis of mild or severe type aris¬ 
ing from typhoid affection of the lymph-glands, or ulceration 
of the appendix. 

Third group. Appendicitis following typhoid fever 
within such a brief time as to suggest strongly a chance rela¬ 
tion. 
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Kelly’s and Hurdon’s studies have apparently led them 
to the belief that the large majority of cases so far reported 
have been cases in which the typhoid process has been the main 
feature in exciting the appendiceal inflammation. They have 
encountered no case in a child where the appendicitis has de¬ 
veloped in the course of typhoid fever. In our case, the his¬ 
tory of recurring attacks of a painful type of so-called “ indi¬ 
gestion” within the last year, the appearance of the appendix 
at operation, the presence of a concretion, and the results of 
the examination by the pathologist, make it very probable that 
it was one of the chronic or relapsing variety roused into activ¬ 
ity by the hyperaemic and favoring conditions of the enteric 
attack, but not depending for its origin on any special typhoid 
lesion. 

The question of diagnosis is of some interest. This case 
was mistakenly diagnosed as one of typhoid perforation. Per¬ 
foration it was, but of another type, and which would pre¬ 
sumably be associated with its own peculiar train of symp¬ 
toms. We have already described the symptoms present, and 
mentioned one or two in which it differed in degree or kind 
from those typical of perforation. The condition, however, 
called for operation as strongly as if an anatomically and 
pathologically correct location of the lesion and its character 
had been arrived at, information desirable to obtain before¬ 
hand where possible, but of infinitely less importance here than 
the procedure for its relief. We believe that the rapidity of the 
process in this case is exceptional, even for appendicitis in a 
child, in whom we know by recent studies that the process is 
apt to be more rapid and more insidious than in adults. There 
is not usually much difficulty in distinguishing between ap¬ 
pendicitis and perforation in typhoid fever, as Deaver empha¬ 
sizes. As he states, the shock is not so great, the change in 
pulse-rate is not so rapid, the fall of temperature is infrequent, 
and the course when watched and not operated upon is not so 
rapidly to a fatal termination. In our case, there was a fall 
of temperature, but it came about the same time that the 
daily decline, usually occurred, and it did not drop as sud¬ 
denly nor go as low as the temperature usually does during 
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perforation, and hence, while it was pronounced enough to 
invite further study, it lent one of the few doubtful features 
to an otherwise apparently clear case of perforation. In every 
other respect the distinguishing features between the two con¬ 
ditions, as cited by Deaver, would have lamentably failed. 

The advisability of operating for appendicitis during the 
course of typhoid fever is one which naturally has the keenest 
interest for the surgeon. We often hear it stated in discussions 
on typhoid perforation that laparotomy is well borne in ty¬ 
phoid fever. But certainly since, and possibly before, Maurice 
Richardson pointed out the difficulty of diagnosing between 
some atypical cases of typhoid fever, especially at the begin¬ 
ning of the attack, and some cases of appendicitis, and the 
humiliation involved in a needless operation for the one, as 
well as the dangers of a delayed operation in the other, and 
since the same distinguished surgeon has asserted the truth 
of the statement that operations in typhoid fever, even those 
of themselves comparatively slight, have a high mortality, we 
find some of our most radical surgeons emphasizing the neces¬ 
sity of caution in this field. In the early stages of the disease 
operation is nearly always successful; but even here it may 
form a complication which later on will seem to be unfor¬ 
tunate. Hence it is that we find Kelly advising a waiting 
policy unless the symptoms are exceedingly urgent; Murphy 
counselling against operation unless perforation has taken 
place; and Deaver, in his latest word on the subject, saying 
that, while in the early stages the result of operation is nearly 
always favorable, later the operation may be a serious com¬ 
plication, and even cause a fatal result. Hence he favors tem¬ 
porizing where possible where appendiceal inflammation de¬ 
velops after the third week is under way, and operation after 
recovery from the fever. Deaver strongly advises against 
operating during the height of the disease, except for pus or 
perforation, and quotes Harte’s and Ashhurst’s statistics of 
operation for typhoid appendicitis. Of twenty-six cases which 
they collected, seven died, the mortality being heaviest from 
the second week onward. 



